The aim of the study was to compare clinical manifestations, disease activity, functional capacity, spinal mobility, and radiological findings between men and women from a multicenter, multiethnic Ibero-American cohort of patients with Spondyloarthritis (SpA).
Introduction
Spondyloarthritis (SpA) comprise a group of diseases that share certain common features such as spinal, sacroiliac and peripheral joint involvement, presence of enthesopathies, familial occurrence, and a frequent genetic association with the HLA-B27 antigen. Primary ankylosing spondylitis (AS), psoriatic arthritis (PsA), SpA associated to inflammatory bowel disease (SpA IBD), and reactive arthritis are included in this group. Furthermore, these diseases may present distinctive articular and extraarticular features. [1] During the last years, some differences between male and female patients with AS have been described. The early presentation in male AS patients has been discussed, [2, 3] and the higher HLA-B27 positivity in the male gender can be associated with this presentation. It has also been observed that female AS patients present higher disease activity, higher fatigue scores, and more frequent peripheral involvement. On the contrary, the male gender is associated with more severe radiologic damage [4] and a faster radiologic progression. [5] Moreover, women are more likely to present cervical spine involvement, whereas men tend to complain more frequently about lumbar pain. [6] Most studies that have assessed gender differences in patients with PsA found similar findings to AS. Women report more frequent peripheral joint involvement and more functional disability, whereas the male gender is associated with axial involvement and more severe radiographic damage. [7, 8] It is important to consider that the clear definition of axial involvement in PsA is still a matter of discussion. [9] Different proposals have been considered, such as unilateral/asymmetrical sacroiliitis, presence of syndesmophytes, and inflammatory back pain in association with limited movement of the spine. [10] [11] [12] As there are few data regarding gender differences in patients with SpA associated with psoriasis and IBD, the present study aims to describe and compare clinical manifestations, disease activity, functional capacity, axial mobility, and radiologic findings between men and women from a multicentric and multiethnic Ibero-American cohort of patients with different SpA.
Patients and methods
A total of 2044 consecutive SpA patients fulfilling the European Spondyloarthropathy Study Group (ESSG) classification criteria [13] were included in an observational multicenter international cohort, the RESPONDIA Registry (Registro Iberoamericano de Espondiloartritis), enrolled between June and December 2006. Data were collected by rheumatologists from different IberoAmerican countries, including Argentina, Brazil, Costa Rica, Chile, Ecuador, Mexico, Peru, Uruguay, and Portugal, who used a common protocol of investigation and later transmitted the data on-line to be stored on the database of the Spanish SpA Registry (REGISPONSER), supported by the Spanish Society of Rheumatology. The general characteristics of this cohort have been published elsewhere. [14, 15] For this study, a cross-sectional analysis was performed including only those patients that met modified New York criteria. [16] Patients identified as psoriatic spondylitis needed to further have skin disease and fulfill the Chandran et al [12] definition. Patients with SpA associated with IBD were included if they had Crohn's disease or ulcerative colitis plus axial involvement.
Socio-demographic data and information related to the disease, such as disease duration (time since first symptom and inclusion in the study), diagnosis delay (time since first symptom and diagnosis), presence of dactylitis, and enthesitis were recorded. Disease activity was measured by Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), [17] functional capacity by Bath Ankylosing Spondylitis Functional Index (BASFI), [18] quality of life assessment was carried out with the Ankylosing Spondylitis Quality of Life (ASQoL) [19] questionnaire, and axial mobility was measured by the Bath Ankylosing Spondylitis Metrology Index (BASMI). [20] For enthesitis, the following anatomic regions were assessed: bilateral first and seventh costochondral joints, fifth lumbar spinous process, anterior superior iliac spines, iliac crests, posterior superior iliac spines, and Achilles tendons. Clinical enthesitis was defined as the presence or the absence of local tenderness. [21] Radiography studies of pelvis for sacroiliac joints (Ferguson view), lumbar, dorsal, and cervical spine were performed at entry, and the radiologic involvement was assessed according to the Bath Ankylosing Spondylitis Radiology Index (BASRI). [22] Special training and reliability exercise workshops for clinimetric, radiologic, and protocol procedures were performed by site investigators at a national or regional level, and were coordinated by the same experts (EC-E and JV-M). Radiography studies of sacroiliac joints were performed according to the routine techniques, but radiograph reading was not centralized. Consensus about radiograph reading was reached during the training workshops, prior to the onset of the study. Blood samples were obtained from all patients for determination of erythrocyte sedimentation rate (ESR) by Westergren's method. Finally, work disability was evaluated by direct questioning of the patients and was graded into 3 broad categories: absent, and if present as partial (able to do at least 50% of their work) or total (unable to do any work or permanent labor disability). Patients gave written consent and the study was approved by the ethics board of the hospital (named Bioethics Committee Instituto de Rehabilitación Psicofísica).
Statistical analysis
Categorical data were compared using the X 2 or Fisher's exact test, and continuous variables by ANOVA with Levene variance homogeneity test and post-hoc analyses. Multiple logistic regressions were performed using the gender as the dependent variable including those variables that had significance <0.01. Models with a classification capacity greater than 80% were included. A value of P < 0.05 was considered significant.
Results
From a total of 2044 patients included, 1264 met modified New York criteria; 73% were male (mean age 42.9 years, SD = 15.8), Landi et 
Medicine and 27% female (mean age 45.8, SD = 12.6) ( Table 1) . Specifically, 1072 patients had primary AS, 147 had psoriatic spondylitis, and 45 had IBD spondylitis. A significant male predominance was detected in AS patients (76.2%), whereas no difference was observed in psoriatic or IBD spondylitis (Fig. 1) . Overall, male patients were significantly younger, had longer diagnostic delay, lower disease activity (BASDAI), and better quality of life (ASQoL), but worse spinal mobility (BASMI) and higher radiologic score (BASRI). Presence of dactylitis and enthesitis, as well as swollen joint count, was significantly more frequent among women (Table 1) . ESR was evaluated in 1081 patients and was significantly higher among women compared to men (28.98 mm/h vs 22.84 mm/h, P < 0.001), no additional associations were observed between ESR and other disease parameters, including BASDAI and other patients' reported outcomes. Determination of C-reactive protein (CRP) was not analyzed due to the small number of patients tested and different methods used for measurement.
Among primary AS patients, besides the common characteristics shown by the whole male SpA group, BASRI spine scores were also higher in men compared to women (mean BASRI spine 7.3 vs 5.8; P = < 0.001). Analyzing only psoriatic spondylitis, male gender presented less frequent peripheral involvement and worse spinal mobility (BASMI), as well as higher BASRI total and BASRI spine. Patients with IBD spondylitis only differed regarding lateral flexion of the lumbar spine (49.9 ± 10.5 in females vs 35.2 ± 11.1 in males; P = 0.01).
Regarding treatment, patients with psoriatic spondylitis used disease-modifying antirheumatic drugs with more frequency (mostly methotrexate and leflunomide), IBD patients used sulfasalazine, and patients with primary AS used nonsteroidal anti-inflammatory drugs. Given the fact that only 5.7% of the total population was being treated with tumor necrosis factor inhibitors (anti-TNF), no further analysis was considered to be made concerning this topic.
Regarding work disability in the total SpA population, men presented higher permanent work disability (13.2% vs 6.9%; P < 0.05). This difference persisted among AS patients, but no difference was observed between psoriatic or IBD spondylitis (Fig. 2) .
Discussion
Spondyloarthritis comprise a group of chronic inflammatory diseases with axial and peripheral involvement which were originally considered as a group of diseases that primarily affected men. In 1949, the male:female ratio was estimated to be 10:1 for AS patients; yet, recent data have established a new 2-3:1 ratio. [23] According to recent publications and consistent with our findings, there are no differences in the prevalence of psoriatic or IBD spondylitis among men and women; only a significant male predominance is detected in primary AS, associated with more severe axial involvement and radiologic progression. [24, 25] In the present study, the male: female ratio was 3:1 for AS, 1.3:1 for psoriatic spondylitis and 1:1 for IBD spondylitis.
An interesting finding is that there are significant differences among the genders concerning clinical and radiologic presentation and disease indexes. Men were significantly younger, presenting longer diagnostic delay and more severe radiologic damage (measured by total BASRI). On the other hand, women referred higher involvement of peripheral joints, dactylitis and enthesitis, associated with higher disease activity (BASDAI) and Table 1 Clinical characteristics in the total spondyloarthritis population and according to specific diagnosis (n = 1264).
Total population (n worse quality of life (ASQoL). Similar data were observed in 1505 patients from the Brazilian Registry of Spondyloarthritis (RBE) [26] and 1514 patients from the Spanish SpA Registry (REGISPONSER), [27] as well as in a British study [28] and in the French DESIR cohort, which included patients with axial SpA of recent onset. [29] The striking observation of a shorter diagnosis delay in females is in contrast to other publications and requires further investigation. [27, 30, 31] However, some factors should be taken into consideration. First, family history of SpA was not analyzed, having been shown that its presence is associated with lower delay, and second, in this cohort women presented worse disease activity (BASDAI) and quality of life (ASQoL), which may have driven in a prompt medical consultation.
It is worth to note that women reported significant higher indexes of disease activity (BASDAI), disease functionality (BASFI), and quality of life (ASQoL). A recent meta-analysis about different pain scores associated to the gender in inflammatory arthritis also found a significant higher peripheral involvement in women and axial involvement in men, recommending that future randomized trials and cohort studies recognize the need to evaluate for differential baseline pain levels and responses to treatment according to gender. [32] [33] [34] In the present study, although women referred worse functional involvement and quality of life, male patients presented higher work disability, similar to what has been observed in the North-American PSOAS cohort. [35] Worth to note, although men showed higher permanent work disability in the overall population, they had a higher employment rate at study entry (data not shown). It might be of interest to assess differences in employment rates in these countries according to the gender and if there is a larger interest in men to apply for work in comparison to women.
Similar to what has been observed in AS, female patients with psoriatic spondylitis experienced better spinal mobility and lower radiologic damage. Different risk factors have been associated with the development of axial involvement in patients with psoriasis, such as male sex, nail dystrophy, periostitis, radiologic joint involvement, and high ESR and CRP levels. [36] Some of those features were not included in our analysis. Therefore, it is possible that we had a selection bias in our population and that such bias could be due to the fact that we only used modified New York criteria in the absence of a unified consensus to define axial involvement in psoriatic patients. The new ASAS (Assessment of SpondyloArthritis International Society) criteria were not available at the time that this study was carried out.
Regarding work disability, no gender differences were observed in patients with psoriatic spondylitis in this study. It has been proven in other studies that women with psoriatic arthritis experience higher work disability; however, a small percentage of patients with axial involvement were included. [37] In a recent study with patients with early PsA, short diagnostic delay, preserved function, and male gender were the best predictors of good clinical outcome at 5-year follow-up. [38] A recent systematic review has shown that work disability is high in PsA, but the small number of reports and the heterogeneity of the obtained data limit its interpretation. [39] Genetic factors may also be associated with the different presentations in PsA. [40] Unfortunately, we did not analyze genetic associations among Latin-American patients with SpA, where native populations are quite heterogeneous in origin.
Although a small number of patients with IBD spondylitis were included, there were no significant gender differences among them, except for a lesser lateral flexion of the lumbar spine among men.
One limitation of our study is that we employed selfadministered questionnaires that limited a direct analysis of the impact of work disability and did not give further conclusion. Moreover, as determination of HLA-B27 was not mandatory for registration into the database and not all centers in Latin America had easy access to HLA testing, few patients had such test, precluding further analysis. A small number of patients with IBD spondylitis were recruited, probably due to the low prevalence of this disease with axial involvement. This small patient's sample impedes further analysis and conclusions regarding this disease. The cross section study design did not allow to further gather prospective data of this cohort, which could have resulted in valuable information regarding gender differences in SpA along the time. Finally, only patients that met modified New York criteria were included. Hence, patients with non-radiograhic axial SpA, where some gender differences in other studies were recently detected, were not included. It could be argued why BASRI scoring method was used instead of the modified Stoke Ankylosing Spondylitis (mSASS) score. However, the first takes into consideration sacroiliac and hip joint involvement. Furthermore, at the moment of the study the mSASS scoring method had recently been developed and was not yet worldwide used to assess radiologic involvement. As this study was a cross sectional study, where no longitudinal data were going to be evaluated, the investigators considered that the BASRI method was a suitable tool.
Finally, it is important to note that the vast majority of this population was TNF naive, factor that could explain some differences with other recent cohorts that include only anti-TNFtreated patients.
We conclude that SpA may present different disease expressions according to gender in Iberoamerican patients. Further longitudinal studies are required to assess genetic background of gender differences in disease expression, especially in multiethnic cohorts like this. 
